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Abstract. The symmetry of spins, lattice dimension and the type of coupling interaction are
all important for the existence of phase transition, firmly exemplified by the two dimensional
(2D) six-state clock model[1]. This is the discrete counterpart of the continuous XY model
which is the native host for a unique type of phase transition called Kosterlitz-Thouless
(KT) transition, separating the quasi-long range order (QLRO) and the higher temperature
paramagnetic phase. Due to the discrete symmetry of spins, the six-state clock model
experiences an additional KT transition at low temperature, separating the QLRO and the
lower temperature ordered phase. In probing the role played by the spatial dimension on the
existing KT transition, here we study the six-state clock model on rewired square lattice. The
lattice is obtained by adding an extra link to each site of square lattice, connecting each spin
to one of its next-nearest neighbors. This type of structure had been previously studied in the
context of non-canonical spin glasses[2, 3, 4]. The average number of nearest links increases from
two to three, which corresponds to increase in dimensionality. We used Wang-Landau algorithm
of Monte Carlo simulation[5] and calculated the correlation ratio in probing the properties of the
native KT transition. We observed two KT transitions which shifted to higher temperatures.
This indicates that the existing lower temperature ordered phase is more robust compared to
that observed in the native square lattice[6].
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